Effects of leupeptin on endocytosis and membrane recycling in rat visceral yolk-sac endoderm.
The effect of exposure to leupeptin (25 micrograms/ml for 24 h) on the endocytotic activity and the membrane flow of apical cell membranes was studied in endodermal cells of cultured rat visceral yolk sacs by applying a double-labelling method using concanavalin-A ferritin (Con-A Fer) and horseradish peroxidase (HRP). Control and leupeptin-treated yolk sacs were labelled with Con-A Fer at 4 degrees C and then incubated with HRP for 5, 15 or 60 min at 37 degrees C. In controls, HRP reaction product was detected after 5 min in many of the apical vacuoles as well as a few lysosomes; after 15 min, reaction product was observed in all apical vacuoles and in lysosomes of various sizes. These HRP-positive structures usually contained a variable amount of membrane-bound Fer. After 60 min, all apical vacuoles and almost all lysosomes exhibited HRP reactions, but only some of these structures contained Fer particles. At this time, many apical canaliculi (which are involved in membrane recycling) exhibited positive HRP reactions and sometimes also contained Fer particles. In leupeptin-treated cells, HRP reaction product and variable amounts of membrane-bound Fer particles were found in apical vacuoles after 5 min; after 15 min, both labels were also observed in some small lysosomes, and after 60 min, they were found in all apical vacuoles as well as some small and middle-sized lysosomes. Significantly fewer labelled apical vacuoles, lysosomes and apical canaliculi were present after leupeptin treatment than in controls at corresponding times. At all times examined, the giant lysosomes found in leupeptin-treated cells did not exhibit any labeling.(ABSTRACT TRUNCATED AT 250 WORDS)